Adenosine A2A receptors enable the synaptic effects of cannabinoid CB1 receptors in the rodent striatum.
Adenosine A(2A), cannabinoid CB(1) and metabotropic glutamate 5 (mGlu(5)) receptors are all highly expressed in the striatum. The aim of the present work was to investigate whether, and by which mechanisms, the above receptors interact in the regulation of striatal synaptic transmission. By extracellular field potentials (FPs) recordings in corticostriatal slices, we demonstrated that the ability of the selective type 1 cannabinoid receptor (CB(1)R) agonist WIN55,212-2 to depress synaptic transmission was prevented by the pharmacological blockade or the genetic inactivation of A(2A)Rs. Such a permissive effect of A(2A)Rs towards CB(1)Rs does not seem to occur pre-synaptically as the ability of WIN55,212-2 to increase the R2/R1 ratio under a protocol of paired-pulse stimulation was not modified by ZM241385. Furthermore, the effects of WIN55,212-2 were reduced in slices from mice lacking post-synaptic striatal A(2A)Rs. The selective mGlu(5)R agonist (RS)-2-chloro-5-hydroxyphenylglycine (CHPG) potentiated the synaptic effects of WIN55,212-2, and such a potentiation was abolished by A(2A)R blockade. Unlike the synaptic effects, the ability of WIN55,212-2 to prevent NMDA-induced toxicity was not influenced by ZM241385. Altogether, these results show that the state of activation of A(2A)Rs regulates the synaptic effects of CB(1)Rs and that A(2A)Rs may control CB(1) effects also indirectly, namely through mGlu(5)Rs.